Increment of activated serine/threonine protein phosphatase in brain membrane fraction synchronized with antinociceptive effect of morphine in mice.
We have examined the involvement of serine/threonine protein phosphatase (PP) sensitive to okadaic acid (OA) in the antinociceptive effect of morphine in mice. The present study was performed to elucidate subcellular distribution and activity of OA-sensitive PPs in the brain when mice exposed to morphine. Subcutaneous administration of morphine (5 mg/kg) produced the antinociceptive effect with the maximum 30 min after its administration, evaluated by tail-pinch test. The antinociception was accompanied by an increment of activity in OA-sensitive PPs in the membrane fraction prepared from the whole brain of mice treated with morphine: The temporal profile of the morphine-induced increment of OA-sensitive PP activity was consistent with that of antinociceptive effects of morphine. The morphine-induced increase in OA-sensitive PP activity was dependent on the dose and attenuated by the concurrent administration of naloxone (1 mg/kg). To identify the subtype of OA-sensitive PPs in morphine-enhanced activity, we examined the level of PP2A and PP5, OA-sensitive PPs, in the subcellular fraction prepared from the whole brain of mice receiving morphine. Western blot revealed that morphine elicited the significant increase in the level of PP5, but not PP2A, in the membrane fraction, with the same peak time for the increment of PP5 as the antinociception. No significant change was observed in the level of OA-sensitive PPs in the cytosolic fraction at any examined time after morphine. These results suggest that the translocation of PP5 to the membrane fraction is, at least in part, involved in the antinociceptive effect of morphine in mice.